Adrenal chromaffin granules: evidence for an ultrastructural equivalent of the proton-pumping ATPase.
Adrenal chromaffin granules are known to possess an F1-ATPase which according to biochemical criteria is very similar to the mitochondrial one. To find a morphological equivalent for this enzyme chromaffin granules from bovine adrenal medullar were subjected to negative staining and freeze-etching. With both methods globular particles of 8 to 9 min diameter could be demonstrated on the surface of these organelles. A single granule possessed on average 22 particles. In negative staining the particles appeared separated from the membrane by a stalk of 8 nm. This typical morphological appearance was independent from a great variety of experimental procedures. After freeze-etching the particles were closely apposed to the membrane without any evidence for an interposed stalk. Pretreatment of chromaffin granules with pronase or trypsin led to a time dependent disappearance of the surface particles. In negative staining the stalked of chromaffin granules were found to be very similar in structure and size to those of mitochondria which have already been identified as F1-complexes. Based on this observation and other lines of evidence we suggest that the stalk particles found on the surface of chromaffin granules represent the F1-complex of the proton-pumping ATPase of these organelles.